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PROBLEM TO BE SOLVED: To provide an image forming device which can satisfactorily and automatically 
adjust gradation characteristics. 

SOLUTION: In the example for the optical system of image input device having a function for detecting an 
optical diffused and reflected component and a regularly reflected optical component, the surface of the 
original is irradiated with an illumination lamp in the direction of -45 deg., and the diffused and reflected 
optical component detects its light intensity through a sensor 1 by passing the reflected optical component 
almost in the direction of 0 deg. through 1st-3rd mirrors and lenses. The sensor 1 is a linear imaging device 
such as a CCD, is used for ordinary image read as well and has the resolution of about 400 dpi at the time 
of nonmagnified reading. A sensor 2 detects the intensity of reflected light in the direction of 45 deg. 
including the regularly reflected optical component. Since the purpose of this sensor is to read a test pattern 
in a certain size (area), the high resolution like the sensor 1 is not required and magnified (enlarged or 
reduced) reading is not required, either. The size of patch consisting of the test pattern is 1 pixel/mm=25 dpi 
enough in the case of 5 mm * 5 mm. 
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mffiT-M^KO > mWW&ttM-r 4 iS-rtV^r-? 2 5 

ovtLx m<w.f%<nm*w®.tm*®. 300 t={ti^^ 

A3fiJJ!Sffil 8 0^-r-^.T. 67 2O^H#£0E 

jwro. ^y^*2 0 8* t *«ifeatu. t6B*«ik*-s 

2 1 0£5c*f2rfaC[H]U *-A{23:2 1 

[0 0 3 1 ] 02C:*5Vvt, 3 0 1 ti^fS!? 4^:? E] 

3 0 2{i^®SS» 3 0 3tify^0K. 3 0 4(i: 
PtP^SEK, 3 1 Otit£i£gIMMSilH|g&. 3 2 0(i* 
7-MSiei*^*0lHlK, 5 0 0«a*}eRB*ltiiG]»"C* 

& . ^isi? /i^ mss 3 0 1 ttTftflaast l < imm 



•frfct*m#ojHi*Jt l > jc**z»<oimx-im%e>f£ 
jj-t&frh u<t4«Beo««aiM»Bgii3 1 o*^<o 

^•Slg^cfiPS^HirS. ^0S§3O2«, B«£±t£ 
3Efrf6jtc2 5%&V>L4 0 0%t;ff&§«. sfirtJH^ 
SE#fo<o*3^iB<H**R9a« (1I?623S£) Sr 
SCiSik-CitlSLTV^*. 
[0032] &m®$&3 0 3«JSBRGB^(C7X 

(v-feV?) . Y (Stfe) . K (H) Btt»lfi^(=X 

mtzmmzft-o. zt>iz, x&wiA£W®m&tx'* 
iiztiizmttz&m. mumx^^mimm^ 
b'^hvp&m&m&Hkmzm-t. ttz^mzmtxRG 

Bm^t £X*v1~fflW3-f&2 3 0 Zm&Z-Zi'X'T 
A0JP^S/i-;W6OO{caJ7J-t-&. wfflnmms&3 0 
4«. 8t'7 h-WCMYK^-Tix^iOBfiHt^^X -f 
1f#UI£$fcL4 b'-y h<59feif:BffifI^£f££> . ^ 4>{C^C 

^w{&tm&mmtx'*tt*tii,zmLt:fflm3£8i. vi^ 

«9>6BlCWIWBBatiW. «tSeift^fillllSS3 1 Oli 
1 ec<7)<lB±w5:^B®SP*i:iS^B«gP^k SrBSm 
fiTi^iJL, C<7)»m$r^ia7^^^lHlK30 1, fe® 

30^3 0 3 . mmmmm3 0 4 fcm*r* . 

[003 3] *5-Hmei6^»l[l]8&3 2 0(i^7-IS 
m/aiUKfil^'MaSrfTP . #^JKB^tt5H]K5 0 0 
l±S?gl 8 OWimtfmtt>tiX v^4*«B*SrJf<0» 
jaKB*^*****^ 4 • ^^BSr^tti Lfc t * (i:^ 
®m-oM(rt& : 2:fc'ffifi^2TS3IS-e&. 5 0 0tin<l 
«OJfiBlWttBa^R5 2 0-1. -2. . nfcfe^S^ 
tB#S 5 7 0 1 «IJ±J#S 5 8 0k #5fe£?^iJ 

1tai#S5 9 OiiJ:t^^^fe<y5lfitaft#S5 2 1 ^4>« 

jasii. «¥Hffl^isBS-^ait. itfflefi^S3oo 

[0034] K^SX^ix^MBRGBB^T 1 -^ 250 
D«£[§j7-r/L-:?l5jS8 3 0 1. «J^eS)^JiIl]S83 1 
0. ti*5-I5CmgfM$*aH]S&3 20. ^RBtftHilil 
SS5 0 0^M?iJCA7J$^ M^iJ*aa$*ii>. S#B<£ 
J!^#S3 0 0«0«tEt±2-P<7)^T-rf Ufc^Wfeil*. 

m i ^ u «B««-f-2rB:«^-r * tf>-msr< b 
pgPB«si^{ciiis'J*firr-s.«s^si«M^Mmif-f x 

S'MS<7) rk<r57"y202 ±<7)-r^.T tOSBtf $8 £ 
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w*»*>2««rc«$r*t>«o. mzimmnmnzjimz 
Hz. 

[ 0 0 3 5 ] 126 «7*U >^©JP#S4 3 0<7)f£J8£^ 
Lft^n-ft-hT*!), ,!*7.£><O«Stig«:02?>4 3 
0 C P U V>f ? orD-feHfcOT'n^^ AlfitSfc Sit 
£>. HtTro^7jU«4 3 0ROMtiM^{JiLWffl^^ 
•J lz\H&2tl& . p 4 0 1 «mjS4 0 1 co&A&fls*:^ 
L p40 2tittJafl£fflL «*(«f«EII**?tf>«JH 

t^t^4 2 o^flasnaaiMo-ti-fc ^ofc«ggr* 

p403(iSf402SK 2A^OT7>'KA* 

*«mje«iairtte*«r*»->fc3b»H' a . p 4 0 

4ti5£«#&4 2 3cOb-^mi!SSr^«tg-C-S>0 . # 
«P*aHW*IW«e»*'r* . P 4 0 5 -yf-H^ 

cot 4 0 5*<v-XT-A*ijffl)^^-i 

0 0(C.IfxSrjiftl-r.S. . p 2 0 1 «B«^S?4 

zwm'o&x-'v? ?x\ p4 1 1 *i«KgB(5<55«f^. m 

H<0^«fSr4TVV p4 12*<;<l5:yXfi*iai : E^ 
-;U6 OOfcilWrS. P4 1 Stifflifeft-^ 14 

#><r) 7 x — — y mm i 'ft o . 

[ 0 0 3 6 ] 07 «?S^50Si^-S6 5 0 C Pte^X/OF? 
«lfi|#S6 5 0 P R<7>ftsffl£IBW&0s 08 ( A ) (i 

&maw&4 $yrm. sis (b) itommmft? 
■i $>rm. 08 ( c > <,m^>>mmi¥WzigLmw?igL 

m6 5ocp&£vw&m6 5 0PR*mc?>wm. m 
m&m&sswm esocp n^mm. ±aMtw* 

[0037] mz, mmmm^riommiz^xmmt 

7V y?r$m®mz®.%.-t&y'V y? rmJEf-^co 
mMMzmth . 01 5£JBVv?\ rUV^raiEcoiS 
SSr^-TS. 015+(1)H y'V>fcomVicr>T 
WttfciStf-fcOT. 7V>?r$&i®&C0liij} (rOUT 

S?^&-?7ti:$<7>{I (VSCN (S) ) <7)M^2-^LTV> 

htztbcommmt Lxm^htzib. mmsmm&wu 
Jimx-mtx^z. mi ecwzyyy? r&m<omttm 

&mtt^htztbcr>TAb^?-><?>mZ^LXfo& . A 

/M^.?) &X'7fm<?v*-vl"tffti&ZtiX\^h. £± 

gf-S Xft &E.fi&cr)-?-Xr-Wep^ZtlX V > 

02 7~03 2«Kfit!®^(C7 : -^h>'N-^->'aj^ 



v-*-cOE.fsmc>5®£.Z-£tre2>£ot,z. &MUZL 
Xffilttt . 

[OO38]017te, ^^-fitfflOxXh^^-^aj 
Ytf)4fe. &hitXQ*<r>mm>*9-yfi i \!l!,-hZtlX^ 

zcoMx-a. mmmm^^^-rtzMz^ n >- 
- hi*wntxxwzmi?®cotLmz-b -y b ltts 

V>. j -yt-i;£7-Xh^?-ylzS&LXQ)^L 
X^&. 01 8«£J:3— #— gJ&O-rXV/^-VS: 

^£^L*:i<DT'J>6. <IC:T«:B58t A4i, B4 

mwzcommomiiX'h & . wttcr>m-& 
i>fr±-3—}—comm®.wfrt>m tmmizr-x b^~ 

ytf&&LZtix\^. *cotzit>. •rxb^-ym^ 

mftmw&izmm-t&^&ii. i-xb^-ytmrni 
< mmmwucom tmmz^x b^^-y^m^h . 

ta!oT, ie$iaE^-f Xi^-th Z 1 5r 

t 0 0 3 9 ] 0 1 9 (SS^iaaS: • ±g&Kt&£ Ltz 

ifr&VT-x b^—ycom^Wf-^mLtimx'hh. 

Z<Dtgr$ii>m£fiLmz*tLX . rattfflfc-f-^h-'t^— 
^Sri^E^^+^tclS^-r^^^i.. 02 ll± 
SB) izmfeLtzmiircOTXh^f-y&XZJmzmiil 

t,zmwr$-hm=F£$kLtzi>cr>x'h&. r-xb^f-ya 
j;irmmmwisw*ti?ixizmmiiL&i7K-t~?-*-tf 

was. ^xb^-^-y<5DSJ«6ea(it±=7— 
LTtm^t. mmiW.i>45mfrt>tEM(,zm&f zx? 

[0040] B!JR$ia«, aawwAfca!ts*ut-f x 

( 1 ) +<7>ftEPT':rn -y h$^-f-^S:#&. cicOx 
-^2:»=LT. 3»:xr7^>-KI®^ffl*^iiI*aj5 

^.is^-f-^ ( mm&x-m&jR ~*titz<?>m) 
z t ftx-t h . 0 1 7 o c^a^p^H/-?^-^*) 

[0 04 1 ] 01 5C0 (3) iir'Jl'^r^BIl 

ts>.i>. zti&yj y? r^mm^XTi^ixhv^iv 

(rlN) t-eoEp^tii^^-y^IX^atcJ:^^ 
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worn (vscn(S) ) cofmz^Lx^z. zzxwm 
t-yx-bz. smt-tzmmmmiztiL. 

( 1 ) ~ (3) tfOWtt^StcLT. (4)<Dr1fiE#- 

r saaiHis&cf&rr & ztx\ ( 3 ) t^-r mm 
coy v rW&.izw&th zttfx-z & . 

B^MaSB ( I PUgp) <o:/ny;?0T- £>9. JSm^JX 
S?(XJf-v^-)9. 1. **-\-^r^8SlH!S59. 3. -fe 

sjbss: t'<r>tuj:mm£-r s&ss i p u 9 . 5 . ^-mm 
a. ucr/ucam. fx h^^->m-^^ms& 

Z&tsru y?9. 6 . 5jE&J]facr>$Zfe®d% 9.7. 
7V>?r$m®8&9. 8. V§m!&m®&9. 9fcJ:U< 
^>fSy^^)!tftO. FIFO (7r-^h Ay 
yr-^b T*7h >t'J) 9. 12. SCSI I 
/F (-fy^-7i-X) 08S9. 1 3. Sft«=5rt'c7)« 

^ihismsrfg^-f-i.^^iEa^aiiHissg. 10. «y® 

iiS^-SilHlK • * 5-mSfMfc*n@S§9 . 1 1 . H« 
t fi^m^ ? yf § v^fBg-f £ ^a6<7)SSX U 
9. 4fcJ:^C:fL^co^n-y^5r$iJiarr«,7 l ii6coCPU 
(+^it!l5^M) 9. 2*^flij£$*Vt^i,. #7"a y 

^lOCt-CCPU/^tJgi^^n-CV^. C 

pu9. 2ti3tiRS-fe>"t?-9. 1 4cr>tiijjmzmm-tz> 
[0 04 3] 01 o«. 09<^x* w^->s&£Ie]S& 

SSI ( 1 0. 1 ) J3it^@8S2 (10. 3) . fe«IE- 

ucr/ucaihissi o. 2. w&m^bmmm^cr>? 

■i SyrZ^mi-ZtztbcrMM*^*) 1 0. 6~10. 

8, TAh/^-^m^^iussi o. s^nmn 

tS-fe^^lO. 4*>£>fl§fi££;h.T^&. giSB&m 

mzmfi-tztzMZT-A v^f-ym&i&ji-fh b # 
a. cpu io. 2t,±mmm7 : -?coK±>>9i,z7-xb 
^9-ym^zw&m*trb Lxmwh. 
[0044] si iim9<7)mm^%!m®<z&tsy- 

o y ? 9 . 11 (Omfflrv y 7 0TJ> & . JSfBfe&ftllEl 

k i i . i . ttsfitttttsagift ii.2, :s?Mw«fflis 

0fSl 1. 3, ^h^-vflWMl-W64llI»l 1. 

4&&vx¥n i £m^* : msR-th*.\'9<5> 1 1. 5*^ 



ft*. 

[ 0 0 4 5 ] 0 1 2(i-rX h^;?-^^E8&<7)0tt-£> 
S. 01 4«. . 01 2T*Lfe|lI»fcJ:-5Ts 017 

cox x h t n- ? - ^(i^ sr an ?j -fl> 8^ £ ^ L t cnX'fo 

L.T8*i0l^S/'N'^->'*^«^$il.&. 016tcfc*V-i 

J*£?6£-f •g>II!S&-C*>oT. l^^cO^-y^llS** 
m5--f ^ffSi:, ^imttftT * h'i?-yimM® 

■9* rnini^ >> >- h-r h mzm^&fiftT-* b y® 

[0046] aj^^^ffi^ ( i ) feii^m^^ 
yK^iBH (^T-y^-M ( s ) ) timmmtwmthc 

P U i o T W ^ ^ Ft E G 2 i IX R E G 1 diftSgS 
ix.S. ffi^l-'^Wi:. JD^S ( ADD ) IcioT. 

^Kfaf x hJ*?-ywmm j %wi'XWAijzti&m 
izx7--y7msmnm%ixh. ti/;^sELifci 

T/S EL2 lifX h/t^-va-^aS^Htt^fclDMM i 
i a (=3DS:fl<0A^ $r 0 te J:tX i tzrTht: 
tb<Oi>(OX'hh. 9mZtttiiiif)l'"<M£. <K<D®r)Wl 

z.n)\,xtfXJiZtih$.x\ v y yyyu-yy®®, ( f 
f) izemztiz. ±i££jj\iQcr>s*?-yBmz. cn 

tm j 5izs.*)mw%ixh. 

[0047] -fe^^ ^ ( S E L 3 ) cvMtRm-^tfHU^ 

i4tc*-rrfc<^«feK. cm. Yrtfc«w#» 

fet t^W^E- Hffl i: KfflO 2 *9 - ^Sr^« 

mtli. fxh/^-yfmt 01 i<of^b/^ 
-^-W^m^^iElK (11. 4 ) tfMBWflWfiOl^) 
rt^^J^d-^ (CHR) b LXmiRZtl. 014t= 

[0048] rXb'*?— Vti. 01 3<OJ:a^ty 
(CNTX) . 5>f vHJtKB^^^VhL-CHjaE* 
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ffiJ^TKUX^^-r&HIfiS ( C NT Y ) *5<ktX*tf)7 

ttttrt"*** »Jf-^ (MEM) 1 
6 dot/mm V)&gZX'A4Wdb±. • BI*3S3F[&J<50T FU 

tf »y h £ri§T X ±.{i 6 h* y h Sr-X ^ y t-7jI><0T V V 
XkU»^ 0 jSftfttf, 1 2 8X 1 2 8 (8ramX 
8mm) JjiGre^X SrS^CS h * 

[004 9] Zcom&Tl*. ^^yf-ZWHl/^ 

X*:V*r-Zf)V<Omm±. 16KB (^DAM h) «Cfc 
&. ^^'Jf-//WiROM ( y — F • • .X* 

•J) Srfflv^TCPUSr^LTKS-CS^idtcfllftL 
IW*tzfri0S:»*iZwC-eit<i4:^J: , J. HI 20E& 

t o o 5 o ] hi 2<om&x'(,*9m&xmzvgmi>>'<j]s 
-thzttfx^h* mi 3<r>mnx^t^^)^—^)V(r> 

[005 1] 12 2- 02 614. y-Xbstf—ybWR 

&mz£^xm*nt>ti. **yi;:sx9a**u>««s: 

^Lfcktf)T*&. H9<7)FIFO(9. 1 

2) -C*i. «IO^^Uti:2 56K7-Kx8t'7hF 
I FO«S^^'Jt*i, IS^at-Bfctt, 

jtS^ft^lSEK^M X#2 9 7mm/line X 1 6dot/mra= 
47 5 2dot/line-C*>0. 1 H7Mfc0 4h*7b<OB 
W»T , aj*'t& i: 2 5 6Kx8t'7h/4t'7b/4 
752-1 107^^, BP%ft;5tel/CW7iiitf>*>f $ 

L,%^cox\ 94 ^y^W^cofcMzzco^^zV't^^ 

Ci^tySriV^itmS. fit. f^hA7 

£3R9&to. f XbA7-^R^7 ^-^H^^'J 

*H«i8f (ISSfflllffitGCLK, ^>[5]}8HI#L 
SYNC. 7U-^RJH«-^FSYNC) tlM^D 
ATA<7)fj £ >-^£^L^^ $ V^-r- bX't> 



h . Slffi^Jg 1 6 dot/mmTA 4 «1M X<0JK«£ WWR 

~>tzm$x*t>o. y iy-j^mmm^H u^kohik:* 

3 360^07^>[5]^m^J>^. 7>fy|^II 
f#Hl/<;«(:, 4 7 5 2B*<aB*HJflMIW» 

[005 3] H2 2m ^0 7^yf-*>*>«*^* 

*Hl*)£T0>9>f VSrlS^atfi: . 256K/3360 
= 78TJ)l)K,±^^:78H7h (#75mm) 

f-ymx-mnmi. iM7 8itx33 607>fy 

&mMR&®=?$:&Lx^&. m22co^bmmzm 
&&wx*v( f zm*)&*tihffl&x-i>2>. 3L7€&ftmz 

7^>fXT*64 7 5 2H^«tW»atrfc. 2 5 
6 K/4 7 5 2 = 55 X'hkfrb . BJ^E*-|&I(I(4 5 5 
74>(%)3. 4mm) ^-r-^SrJROatfi 

i^-fti. 1^4 7 5 21^X5 5 7^^7^ 
— /HvX^yfcl/OBv**. ZCOtfr&hi&g&T—fte 
2»M»^Ufc*^ty^+*»-C»*3&*6. ±^ 
3tfrrtI^K Oa»«W** 2WWR«**triR/J>««tclB 

[ 0 0 5 5 ] [33 9C4-rXh>'N 0 ^->il?BX^7 ■< — ;P 

Bxoaofc^. ^^h^o^y^ (wck) bLxmmm 

(GCLK) SrfflV^S. Bter-:? (DATA) 

te. 8b*y b-T****. RGB3fe£T<7)T-:?£IX9 

H^^EU 3ffl£JHWt 1J9K2 4 t # -y K0<r— *£JR»3 
atfiSfcrTft. 94 M *-r;M8# (WE) h L 
fl^l>±^E*^x^b^^-->'®«e# (L 

gat a) ^ i xmm^m^ x > ^ \° ^ - vst^i-^ 

(FGATE) cONANDai^S^fflV^. f^bA^-y 
[00 56] 4fc. 7l/-AMlf ( F SYNC ) £ 

fr^f-?* ieii*r iia^t^i. ^ y o 
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-b y hm^Z L l"*/Mc LK^as LT K VX £ftH(c y 

u y-hM*-y;WS#*5<fctxr^hr^ M*-:r 
mznft~t&. :w^if-^^ii 5 ( i > <oaep 

[0 0 57] 03 4. HSSttx^b^-VBEKWfc: 

»atrfcftfc±*3BSri*l^>LGATEi:UT. LG AT 
EUffl^i. LGATE 1—8(4. *3h/PhH 2 2 tf> 

(D*&&(VT-?£Wl*)&tsZb&X'*&. f^^fa 

ksbl-ch 7;hm xn*atraT«*itf. fsyn 

»»^«« £ *tf IE^cT)^ H btzh F GATE 9 

[0 0 58] 132 30A7-yo^(l ±^3t&ffi^ 
«sWS#kLT«. LSYNCt^iikt7;W 
XW f -**l^atr£fc#'CSa. 2«$ttR<o««S: 

tm*§-te. fLh»^V^-ytK»K*«*tt. FGA 

TElO^fi. FGATE10-17H 

H2 3^8*W^->'fei:*»feJ«»te»iBLT» , 3. 

^-V-cO+^^x-^SrffiOatfClk^T^S. 

[00 59] 036(4. GCLK, LSYNC, LGA 
TE^mSYNC, F SYNC . FGATE^OT 
c0W«S:a^^>f^f"^-h"C*4o LGATE(4. L 
SYNC<^&^±#9^X0FS fi^OGCLKSr^^y 
hLfcttHU^/WCsSr 1 }. JE£XN ficOGCLK^^^ 
VhttfcBtfLI^WC&fifi^T**, F G ATE 
(4. FSYNCcOlt%±^0*^Y0FS {fcOLSYNC 
^^VhLfcaHU^UCJfcO. $£>(CYN HOLS 
YNCSrtf^h f£(cSlX L l^Mc* & tE^Z'h h . 

[00601037(1 £«)LGATE*£V*I4FGA 
TE«#Sr«^-r*fc«)OEIBT*4* FGATE«# 
(4. LGATElft»(t6GLCKSLSYNCt, 
LSYNCtrFSYNCfcaStdiiifc-CRmWDEIB 

X'mvthz.tifix**i>v>x\ zzx-teftmtx. mm 

S'CLK, f*#SXSYNC. -t LT£ii:fr£rXGATE 
k*r^. «I?)XGATE36±ll]S&(4. XSYNCcOi^ 



^-T^lHlSS (CNT) . XGATEfi#^±fe±36*9 

(N) «r«Jfr#-6V^^ (REGlfcit/REG 
2) . OFS^lkN^iO. XGATEO;£VF#'&T 
Hl^X (OFS + N) Zwm-t&Dmgr (ADD) % T 
IsVXfcOFSgffliV (OFS + N) M^JtK-T^Jt 
(CMP1*JJ:VCMP2) fcitfCMPlcoatfj 

(si) kCMP2c0ffi* ( s 2 ) tfMMHUfctttfrt-S 
ANDHH*^«*Sil&. REGl*3£t/20Kje« 
(4. CPUteioTBUTC*. XGATEOHl/^O 

b VX C P U(4 (OFS + N) SriS^T & i 3 K LT . 

tm$k a d d *TORrr & itttiSo 

[006 1 JI3 8(1. 03 7T*tfc0H(5O*|SHi# 
(si). ( s 2) *5j:tXXGATEe-^C0^>f Af-^ 
— h«r5c$\ ( s 1 ) (iTKl^XOFSTHl^/WcS: 
0. XSYNC^LU^/U^&iT'Hl^^USrMB^-r 
&. (s2) ttTHl/X (OFS + N) tLWfcjr 
0. X S Y N C^'L ^ t L 

^S^(si) (s2) ^ffllfrkfcikfcriD 
XGATE«tt«Ckm*. JSUitt?8LfcJ:d 
(C. T*h^?->WRmz, 7^-^W j E»JOM 

*SKLT««^<7tH*4f xh^-y* 1H1 
^*H5a»ffTtt^]R& ikWI SOT. *ia^)3SlB# 

•est, safe. wrwr^«bi»i/^-v#*** 

U *tl*ti 1 m^KUfr^^K^ b . 8®cOl5!K 

[0062] 02 4(4. ^K-X^ySr^S^Tf&J 
(c#£iJLT . ?aa^Si«f-^ £ 1 

frrsxoao»^**LfcHT**. ±^2*^^f^ 

^^-^«Wfi#k LT. 03 4cOLGATE9cor 

T*iLGATEl-8 ^(HWCAlftt 6 d f: **T & 

[0063] 1125(4. 7 -f-^WtU fcffljfeSEfrlnJ 
(c^fJLT . ^BBKflWftJOBfliy-^ 1 1 BKOBDRn 
fPCKOatraHFSrSLfct^T**. ■beaC&rtl^'r 
LT. 03 5C0FGATE 1 8 

^4fi^-$rfflv^4 0 dco<l#(4. H^Wt^-voiBSS 

fiftftSFGATE i o—i 7co»awc-&«"r«c: 
- ^^^K4 <r b tfX'% h « fit. -X^'JSJbPHt 

teiBtx. -x^y-f-^rsrJS^^i^^^^y 
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[ 0 0 6 4 3 02 6«, 7 -< -;H^*: V £± • ®JM^ 

WC*->1W*fi<HiBI 3 4 COLGATE 9 IZyfrtJ: 3 
fc. Q*<r>^9-y<r>*&M<ri*-H\s<<.frttci>. «j£ 
lE#|6KD-r;z. h^'^-y^<l-^(iH3 40FGATE 

mmmzm.mm^tLxm^&ztiz*'). H2 6co^ 
lagB^fWSWM * v i>zm *) atf z t #-e# § . 

[0 0 6 5] H2 3{C^-TJ:o^fil^x^.h>'N' 
^-ViO^g-T-t . ^«fS-^t LT03 5<DLGATE 
1 SfcitfFGATE 1 8C0Wmmm^X. 

9->* mm- *Hv f-o sr ^ ^ y kbx o 

^ ^ - v zmws. h Z t &T S 6 . 

BX#8HiRGBc03feCfefrfl¥U M¥S(iYMCK 
CD4 fecO-feWcoffl^.-^i?^T-feSJl-r & <D#HRWC*> 
COif-^ Y. M, C N Kcr>4&*tl-?tl.tf70> 

C-Hl^'ilB. G, Riz^m^titzf-^^m^^ 
K&w^-yizmzmzii-simmmz}}^ 

T777 b^^ttSrW-TS^. RGBtfHvTiKT) 

mz& < LtzW9&e&.<?>n$>ti& g t- 9 zm v * & 

[0067] :7;l^7-«rC'3r<, HfcliP, W. »Sr4f 
l~2feO^£<9fe#£*i;^;bii\ ^K^S 
t>RGBc03fe£fc«2fefcfe}*»-fS#7-}g^«k 

Lx&<Km-z>&ftM7-9zm^tii£&\ mtn 

R <*) $>&o(iB (W) cofeWKteGr-^Srfflv^ 
G m) <7)Ml:(±, R-r-^S-fflv^. Gfecofe*t<o 
^^B-r-^T'«=5r<R-r-^5:fflv^O«, 

<m&&izi&^tzto7-9<?>s/Kftifi&mm& k>m 



V^tf>T*>&. fit, S^iltCTtMcOM^^H^igi 
Scoft V Srffl V ^ Or&li Z com. 0 Ttifc V ^. 

[0068] ^Itfx hvN'^-i^BX^rtfe^-Wx— 

* ^38*w**ife(c-5v^ . (09) izm-tmmmm^ 

rSWEIKtcti. n&mzmemt%&$m'r-7tl>Z 
^ • feffiE • UCR/UCASBt-3V>"CttaBM-4. 
'J^r ^0SS t x ^ + r 338088 fc 

mmti. 8b'./hx-^<o^t7 j -^ieif#s (f 
i fo) (ca^$^-i». m&mizsim&b'f&mmz'o 
^xit. ^mtmmiz%h7-9*w&.-th<n>x'\,z?j: 

[0069]7^/l/^- feffiiE • UCR/U C AHJg&K 

ov^-cii, (iio) zm^xwrntz. •ri^ut 

R G B 3 feC0#X- ^ LX /iliX -y 

JR^S^M^K0A7CO|^$r«4>-r^, ££T'«ft 
9 2lt&&W8mz£ K> , YMC K^tc^$it7tH« 

-f- 9t,ztti>x y-mitum*?*. •* ismmmzmiRLx 
mt. zzx-iiy < iU9 1 kmtKw-mimmzmiR-? 

h. -felflE- UCR/UC AlUSSlis R, B, G^f-^ 

[00701140. H4 1 lz&m£M8&com£7jkLX 
J>l». &m.Z®$f-fZ>ViSZ.9 (REG 1-4) . ^ 
gCfcRGBx-^coaSrltfiC-r^^SCS (MUL 1~ 
3 ) fcilX^a^^-T^jDlCS (ADD 1 ~3 ) *>f> 

fefflJEtHS&coai^ 14 a X R + b X G + c X B + d X'h 

££T«UCR/UCA3^«^5rcD-C\ mSM 
t%&?- 9 ;;tRGBf-^^K 1 

u ^-ft;^ 4/u?w4 xtf&^v^<r>mwmmz\t 
^.x +#/Jn § v ^^-14 . mmmmn?- 9 z ^mt-t h 
z t x'+wfo&&h &cr>x\ z?-mwm x-% < msm<?> 

- v««a^K:RJH LX ■& i p i,zmm- -5 «! k 

[oo7i]@4i tc^x h n- ^ - ><mmmzmm l 
xm&mRHimeui?x9<r>m&*7Frr. 

->«BDW»ttfl»tt. lfr0ZMtR-t&coX\ imui^ 
X9 (REG ) {CliCPUiO 1 5-|S^LTfc<„ ^Jg 
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t#«. O^ai^-f^. CL iT'^<l^i YMCK**l 
mw^^£^1l^a>^J£LTffl^6. Rf- 

7 ^ -^'^0^S®:^0SS?t^iYcr)»^<i-^SrfflV^2,. *»< L 
X YM C KCOK? -^{C^ i,X Ztl-t'tl B GR G-r-? 

[00 7 2] 02 2^7t«ia2 3T-^BJL7t 

axhx-mmTZ&mttih&tf. ttixi/mn*-)* 

a^tv^^-S-* 5 *)*. 02 7, 02 8(i, 

OlCEMLT^*. 02 8{C*3V%T«|5lt.<. 2i«« 

1 [sIcOibf^T'l-fe^T-^Sr^lX&W^T-L, CI 
to J: 3 KIlfe^N^-v-fcitt&mr&^&C: fc lz i 0 , 

i mco^ixtt^-C'ffiStco^^ - vitmmh z 1 a j -e# 

m-F^", 1 6^<Oft!UC2^4«^igccoJI 
& PgW ^ - > %m&-&t>itX i> X v ■> . 
[0073] ffcOxX W^-Vfe it^x-^K 
Oii^cofll^fcL-C. i2 9~H3 2ms. H2 
9 «: 2 ttjtmz-ftm-f h> < y fT 1 SacDPgiav-?? - ^ £ 

# 12X3 = 36 WOisCOJt-y^-fr^ffifH 

H3efefrrtUc3#«ILTfflV^ii:(cJ:0. 1 0««BR 
■MFC 1 2 v - y ZWiX-JR h Z b &? # h . 
[ 0 0 7 4 ] 133 OOMT'd -r* W'^-i'OfliJi&i 
@2 9fc|3ItT-$>&A^ \^?->cr>ffl$&X*\ Z<D 

mzm&tvxw.?m&£oi,zmf8LVx^z>. 0310 

ifctTM^K^J: 3C«L-Cl^. ^-y^-|*ja»4>/£< 

ZbtfX'% , ^^v^-ttcOiSAKOx-^OiESttcOfiJ 
[ 0 0 7 5 ] 03 1 <D01jT-« 1 vs'-y^-^^ 0 l 6»7>r 

-^?:tvr'jym. l 6fl<07 r -*o#ftfc#j9r5t 
fflJjLhWJ^li. A9***v^f4WC*» ZW-/1-C0 



?—$H±T-m%b LXTV yfrtmnftlzm^*^* 
5lZ°?hZb&X'&i>. fc&VHi, i eracox-^co^- 

mmjdL) cr>7-?*m\-LtzT-?(r>w-&)m*?mmz 

*W<vmR3km$: LXm^hZ btz£ *) 

j±7<?>%®*®m-&zbwx'%&. m3 2cr>mx'te. 
i ftoxx hw-ymjimzm wf-yzmxm 
(zzxn±2mm) wtssu m3 io*ft*«:ovYtK 
m Ltz<r> b mmz¥&im j $"t>#M$:m v> h z t t-a =y<r> 
smzmfrt&zbtfX'Zh. ttz. i3i<ow-y 

[0076] HLksRPM UfcHSS«0^JBT«, C M YKC0 

y<r> ; r-9m?m.W^J'thb , ffico^'^-^T-^ 
fcUBfc 0 * < r ffliEx-^cOScai Sr-T & £ t i> . 

zzx\ wmftim'T-thwz. cputtx-^iett 
[0077] x-^ieit^f^&^&^-^corcDffi 

(ctiv^. CPU{ii5?BXiSf^fcMffLTs BEtcf^ffio 
■T-?<Ottmzte\->X , ^•^•■y-f- 

HlCfcV^T >^.5-«aE-r-&/ii6tc YMC K 

[0 078] ^<X»9>i., ^*^-y5rttlS[SltcWtTII»: 

r SIE-r- * ?!p*iE^S:ai $ tt^> i T"7 - ^ R A M 
tc«^pL, 4fe<7)7 r -^*Jfflil-5T*^rU>'^r^Il] 

x'£tz&<vrniET ! -?i>mmL. f-9<nws\^mt> 

[0079] <X(C ^K"9t-^cOjE^14cO¥iJSCzo 
V^SiWS. fXh/V-Vtt, HI 6~H2 0{=;^ 

•rxviz^u^j^^m^woutTim^fmu 
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-f<.Z&ftt LX. ( 1 ) fil^/KT^Kffite, 

i: ) . (2) m^'owwmmii. m^mmn^cr,^ 

J}£<H&^z\b (Hlf^«JK<J:OWv^t ) . (3) 1« 

[ 0 0 8 0 ] *ft ( 1 ) «Mt*tft>'lA£Vfc # , jfefr 
( 2 ) y^igSflH-frJUT vvflr^fc S , ( 3 > «4 
J*7&t>t'< TIE L < r W&itmX'Z %^b # 

rtT'^^OfJ^Srffl^^T'tiW 3£>£. y*-y?- 
=5rv n- - y f-<o§**SX 0 x- 9 <r>*-W£ LXMtii Zffln^Z> 
[0081] y-^OIESttffljrcratefcarofcJSte 

fr*)&t>i,^<r>x'hh. *e>fctb. xmrncommx- 

«. lEUfcifeSJcUifcStt, B2 0O!M'8*4>:*& 
TSv->j ^OS^y-fe-^'SrSfcU MfS^Wl^lXO 

[ 0 0 8 2 ] *mmcr>BM<7)&mX'$>2>jEM.8ift 

f&»<7>m&mt. wmm<7)m\rtiz^xmii- 

«ttn*rtii:R«#<ow«m&« , tBa-e«)&. H4 3ti<t-a 

OHfiR*wrtEar»*. -9->r/HBlcSK#A» 0 * fc 
LT. flnHGOT^/MCttl/t, -4 5' JiftfrbA 

<0tS*jWB4 4"r**. 



MERSfc&iWhWt*.* +4 5° *|6|<>>R»*ft*«Htt 
til< tah . mzftiRtfmaRlz%r3< b . JEJmXfS. 

< * 0 . 0 • :frH!*>R»*j&*itflirt-* .fiEot. 
jE50tttfcj£#£-&tf4 5" ^rtfiifcs *<ott<o*ifti, if 4 
L<tt«*a0* 1ifanmM#nltt:*mt6Z.kT. * 
HBeiJW^ffl*^ ffit. 4 5* *|*I(4!RW 

3tcoAitft* s -4 5- x-$>&tiit>x\ maa, mm* 
-30- 3rr6jh Lfc«*ti, +30- *Kufcira»a6&* 

iS&tl&Zkt,Z>k&. 

[0083] S6fc. WJ*<0H4 2fc*tfcJ:5K. * 

[ 0 0 8 4 ] m4 5 tttm^BTfflti&ttlkKttft 

-4 5- «HilcRmL. 10ftE«««»ti. WHaO* U 
[6]OKIt^(£^$r5gl~m3 5 7-, U^XSrJi-jT-fe 
>"*MT-e<%iafiSS:«Mart-S. -fe>"9-lt4CCD^<0 

w mmA-womx'4 o o d P i mmcommitt-f 

\iZvA ySLOCCDZm^Xi,*^. fit. 

c7^ss^jx*^i;tc*>«)or, i co £o iz^mmm. 

[0085] xXb^N-^-ySrWfig-ra^^-yf-cO^^S 
36*. 0<Rlf . 5mmx 5 inn-C-fc<Xtf 1 li/mni^2 5 d 
P i t>&*Uf-HK-J>&. fit. JtKW^KmJg«0-fe>- 

(4, JB^Mffi3:lfi*BX&-fel'-9-l«, fflilf, G, 
Bc7)3fe^fe^-<SL-CK^KS^ y-^t-tS 

(4* 5 -B«»»iaais<o«^T* -»Tt>. * y ^ 

2ttT«« «iHT7r^^Syffl«)2 0 0dp iSS 
S . ^«ICA¥T'# 6<0T**l.t4 , 1 0 0 d p i *?5 0 

d P i Kk'mtz&mm&coyJ >m x-it-tyvx-i* 
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[00 86] 134 6, 04 814. ?^7^f^>- 
X'*.yV2*m&LLtzhV>X'bZ>. 04 7, 134 9(4$ 

l><r>X'h&. 134 9cD0m±, 01 7<Ot* NV-y 
lc*flEL-C 8jflc0jg^t-b^*^*Sfi£Lfctc0-C'J, 

i>. 04 5ic*jv^t, Hr>^-2«^gro«Ma]<o*rab 

w®mmtPFmx'hh<nx\ *>*rt, -t^«oai*Sr 
-vaum-fz ^^m^^x-mm-h £ t wx- 

[0087] m&owmix-mKim 
en ^-it-byvx-mftiZtLhcox'. T'-fcrmnirm 

\,z-o\ tXli. >comx-JR ocotzz, x-mz 

«, m9iz&^xm*L%^-mmm<7>j* : zv izm$ 

Ztl. CPU9. 2\,ZX-oXm^^iXh. fBttClttHJL 

feidtc m4 4i,ztt%-t&7 : -?'r-7/i-z!gmt& 

£ t= J: 9 , ««E«3^*fc J:l)TER«*«*<OSBe 

[0088] «ttUS#iRflE taw <i£SJt5tStft 

fe«S5r^ai-t.S^r^ov^TittB3-t.&. 13 
5 0t4^fe»4<0^f, 3fciRSfcigJgWlI^£ir;L*:0T- 
J>S. aj6»fe j ST'cTJflSSW:, (3 
0%) cr>t$t,zmg.2. 4~0. 6tC^&fe«JIT-S>& 

£ i: £ ^tm&ttm.m.x-h h . zcoitzmmtzztiz 
■to, miigtWkBzmfrbmmffiRJZX'cowimmznii!, 

•t&Zb h . ftiR&i: aWTCiSS ix&&tf. 13* 

co22(s^feWJiia*^?fraLT. v^o^ttft 

[ 0 0 8 9 ] £ £ t*«> 3 0 

LT, 0. 2«fc*Lfc*4* t . JE(=IB*»VflIHT»fe 

■««K(i-««fc»s**JtA. &Mttmmzm&i*rr 

[00 9 0] 131 SOJBKlSKoryy^rlWtW^R 

ffl) -f-co44T»i=5r<, 135 OOlHraWJUW-***^ 
»fe#l61WI*8?*B»oaUtfc«S-t* V s c n<ItC*§ 



nmnm&mimmftiRmt:<R%. txommx-h&o 
X\ Z<rmiRj£<7)ffiElz£ o . ft&&wmm%aR&wm 
6ii*^0*tcWa<oaaP»tti; s Sr*fflfc:P»r*£ 

[0091 ] JJEteBMBLfcttCti, ffitmX'T* 

* - ycomwtmzmiE-t & «t 3 km* , mzmx- 

cssr & x o izm& txi>m twmznz, £ t vx-z 
05 lizmugcomi h= is yv>?r ¥f&<omm 

StflO. 15, 20. 30, 40, 5 0%cr>i§r&cr>m 

m&tf&z. o *?t\ wx'ffiR&nfsmzmfr < to.m 
jEms&nmuzm^xhz. 4>m<omReo^^ mm 

O^S^^^ffl^LT^Si ttfX'ZZ. fiU££ 

m<%i>5a&z\bffX'£&frt>X'h&. *h&. mzXiR 
[0092] a^«oiwii*fc*awart«i*^wvfc 

i6ttllWB«««r3C3r*-4£k(cJ: 1 ). 
i3l=;P^-rS£i:* i T#S. 4fc. fxh^-yo 

mm®. (&mi.M%Mttcom*aT-?) atmM^zm-^ 
x\ m&mzftiRmiz3m-t&zt*<. iEBiM*Mft 

\,z%rl\ ^X fx h>»N"^ ->-<7)?aJS<iS:fflIE-r S i 3 iz L 

*>*, ^;^7-B#J^^^«J; olCCy a n, Mag 
enta. Ye 1 1 owfcit^B 1 a c k & t'CT>WM& 

co&Mzm^&i&iiriz. i&mizmixztiz'tico&zn 

*^S^tf>07 r -^Srfflv>l>£ t(41-3 4-C'fc=3rV^. 
[0093] 

XM^- vcoS?^.|X ir- ^ <od*We*fc: JtB t TB« 
ZbtfX'Z. 
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[0094] fi*JS2co56HJ§-m, mmi-hm&mmg: 
t #t*# s . 3 <o«w«±. wis-r sbi&jbiji* 

[0095] IS*«4 CDftWX'li. im<omMft<OWSi 
L . PBMtttt * J: 0 fijfftellBW S £ t #T'£ 

& . m&m 5 coi6bbt'(s , m^is i ~4 (TMwtzte v > 

b&X-Zh. 

[0096] HBHHLem&fflVli. lEKfti%;<Otk%\5-&. 
Zffi&irhzt&X'tZ. 

[Hi ] ^j^->u^m^±>^tx^m^xy-A^mm. 

Lfzh^h^rtmx-^h. 

im2 ] mmm^^T-^commfxD thm^nmx* 
mty^-i-Y-vx-hh. 
[S3 ] m2<mmmi&i'*Ti*nmmmzmmx'i> 

[04 ] x.-iV<rMW<r>9 A *>ymX'$> 

[05] 7.*^^V^-)V<mm<r>?xi-^-yx' 

[06] 7V >■? ^i? p--)V<7)$mcoy u-T-v-YX' 

[07] -/xfASPt^i —iwyiemnyv—f-v— 
hX'bz. 

[08] liM^f a«o^^ s y^HT'Sil.. 

[09 ] mmmmcoyvi rmx-hh . 

[01 0] T^h>'^->-^gPSr-iFO7'o y^0TS> 

[0ii] mLVW-yft&.&Z'ktsy'v-vtmx-h 

[01 2] r^h>'^->-^Is]852r*-rra.y^0T- 



[013 3 7 i xh/^->'^lH]S8Sr^-r7'n x^0T' 
[014 3 01 2X'^Ltz^xb'V?-y^\mzi.i 

x. T^b^-ymm^^-hm^i:m.Ltzmx'h 
[01 5] -rvyfrnjEoimzismt&MX'&z. 

[016] ry^^rWttco^ffi^^n-rs^cOr 
bJ*?- ycomz^ Ltzmx-h & . 

[017] ^-WBcOr^W^-V-m^Offl^L 
Jt0T*)^. 

[0i8] ^±3-^-smo7-xh^-^-^srta^-r 
Ltzmx'hh. 

[019] wmsm***: ■ ±mz®g.Lfz®&<7>Tx 

bJ^-ycom^m^mttzmx'^^ . 

[02 o ] mmmmmmtim^&m^-A-^m 

fo^LtzWX'hh. 

[02 1 ] mmsmm^timmmiiLm^-^-com 

&£*LfzmX'$)&. 

[02 2] xXh^^->-tSgK^gt=J:r>-C^IX^ 
*U ^ UCBX9ii;fc*l&ISjg£^Lfc0T'&&. 

[023] xxh^->-i:gEiz^atc«t->t:Be^jxA> 

[02 4] x^h^N'^-v-is^lX^StcioT^Bt^ 
ft, ^*'J(=KO3i*ni»^S:*U7t0T'J)«». 

[02 5] r-Xb^-ytWS.mm.izi.^xm^WLh 
ft. VizMK>&£ti&m£ : £w;Ltc®X'*>&. 

[02 6] 7-Xb'*?-ybW®.$imzJ:^xm?>-TB.t> 
ft, **VlzJ!ZK>&£1x&m®Z*Lt:mX'&&. 

[02 7] «S3ttEBliHk&tt& U KyH5IS«0}fittSr 
— ?jk LtzmX'h £ . 

[02 8] &B*ftDRigft&)£feU mswhsi*)*!** 
•t&jztbw*?— y^tfzmx-ht. 

[02 9 3 2^W-#^S^^Taiffl<0PgliM'? 
->Srm«L^M^*-r0T'J).g. . 

[0303 i;-*?->cDm&±xzimc?>&mMmbL 

[03 13 l^-vcDfSi&^TfclflO^^fcL 

[0323 l^coy-xb^—ym^mzm^s'-y 
zm$mmizBmLtzTAb''s?-yt5j:v : 7 t -?m<o 

&*comf&m$:m-tmx'$>& . 

[03 3 3 SgK^ST-fflV^^&|B]^^i:B«^D 
A T ACO? 4 5 >^Sr^ 9 4 Aft- h -Cife-S. . 
[03 4 3 •rXb^-yWRmzy j-tl-bJ^Vlz 

[03 5 3 xXhy^-vf^ffi^r' ^-^H^t'JC 
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[036] GCLK, LSYNC, LGATE&itfL 
SYNC, F SYNC, F G ATECOm^fflffi*^ 

[03 7] LGATE£ £ k*/FGATEfI-^£?Brr& 

[03 8] H3 7T*LfcIllB^4iBHi-9- (si). 
( s 2 ) &£T/XGATEm^CD?'t Aft-ht* 

[04 0] feiijEEIB^WSrSLfcHr**. 

[04 i ] rxhw->mHm*£nmLxfm*a 

[04 2] 3fc«l?Ki:S/*^*U0/4 5 # ^iftKfKcJ: 

[04 3 ] v>v'Mztt^&mib&My£e>* >wm 

[04 4] ft^JgOSVHcJ;^ t«n#mfcR»*tfffi 
[04 5] *^O^^fflV^4ia»K«*«»i:jER 

[04 6 ] ms&yj j-is-b^bmsmni' 



[04 7] -fey^kUTJfrfeX^i:. «Wrt-^*/tyf- 
[04 8] «^9>f V*-f>-^-k>1?-4:W»ffl<OU 
[04 9] ±yv-bLXft±y*b. ffitt+^^v* 

[05 1 ] %&si<Dmwzs:z>y-yy? r ft&<?)mmm 
mmz7r;~?mx't>z>. 

200 ^^t-v^xjl— )V 
200 rd ■ttM*R9ff 
230 X**-HM»#« 

300 mmmm^Wi 
400 ryy^^y^/i/ 

4 0 0 i m WimiSM 

430 r'jy^»j»?g 

60 0 ^fAtx'i-iP 
6 3 0 y^fAlMg 
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